ABCA1 promotes the de novo biogenesis of apolipoprotein CIII-containing HDL particles in vivo and modulates the severity of apolipoprotein CIII-induced hypertriglyceridemia.
In this study, the ability of the lipid transporter ABCA1 and apolipoprotein CIII (apoCIII) to promote the de novo biogenesis of apoCIII-containing HDL in vivo and the role of this HDL in apoCIII-induced hypertriglyceridemia were investigated, using adenovirus-mediated gene transfer in apoE (-/-) x apoA-I (-/-) mice or ABCA1 (-/-) mice. Injection of apoE (-/-) x apoA-I (-/-) mice with 8 x 10 (8) pfu of an adenovirus expressing the wild-type human apoCIII (AdGFP-CIII g) generated HDL-like particles and triggered only a modest increase in plasma cholesterol and triglyceride levels of these mice, 3-5 days postinfection. Plasma human apoCIII was distributed among HDL, VLDL/IDL, and LDL in these mice. In contrast, ABCA1 (-/-) mice treated similarly failed to form HDL particles and developed severe hypertriglyceridemia which could be alleviated by coinfection with an adenovirus expressing human LpL, while their plasma cholesterol levels remained unchanged 3-5 days postinfection with AdGFP-CIII g. Human apoCIII in these mice accumulated exclusively on VLDL. Control experiments confirmed that the differences between apoE (-/-) x apoA-I (-/-) and ABCA1 (-/-) mice expressing human apoCIII were not due to differences in apoCIII expression. Overall, these data show that ABCA1 and human apoCIII promote the formation of apoCIII-containing HDL-like particles that are distinct from classical apoE- or apoA-I-containing HDL. Formation of apoCIII-containing HDL prevents excess accumulation of plasma apoCIII on VLDL and allows for the efficient lipolysis of VLDL triglycerides by LpL. Furthermore, the data establish that ABCA1 and apoCIII-containing HDL play key roles in the prevention of apoCIII-induced hypertriglyceridemia in mice.